Abstract--Expressions are derived for the vertical and horizontal components of the gravitational attraction due to a two-dimensional body of arbitrary shape by approximating it to an n-sided polygon. These expressions are put in forms suitable for solution by a high-speed digital computer. As an example of the application of this method, the crustal section across the Mendocino fracture zone is deduced from the gravity anomalies. Assuming the crust to consist of a single homogeneous layer, overlain by water and sediment, it is found to be about three km thicker to the north of the fracture zone than to the south of it.
z
Fro. 1--Geometrical elements involved in the gravitational attraction of an n-sided polygon attraction due to this polygon has to be determined. Imagine P to be the origin of an xz system of coordinates, where the polygon also lies in the xz plane. Let z be defined positive downwards (vertical) and let 0 be measured from the positive x axis towards the positive z axis. It has been shown by Hubbert [1948] that the vertical component of gravitational attraction due to such a two-dimensional body is, at the origin, equal to 2Gp f z dO, the line integral being taken along its periphery, where G is the universal constant of gravitation and p is the volume density of the body. It can be shown by a method similar to Hubbert's that the corresponding expression for the horizontal component of gravitational attraction is given by 2Gp f x dO.
Let us evaluate the two integrals f z dO and f x dO for the above polygon. The contribution to f z dO from, say, the side BC of the polygon can be first computed. Produce CB to meet the x axis at Q at an angle •. Let PQ = a•. Now Table 2 . It should be stations in making up the composite profile. noticed that in this particular instance the They are discussed separately.
coordinates of most of the points are determined Thee composite profile was terminated on the by the actual corrected soundings and the north at 42øN. The main Redfish profile north positions at which these soundings were made. of here diverges considerably from the line of These data are punched on cards and fed into projection, and the Harrison profile, as mentioned the IBM 650. It remains to assign a density to earlier, enters the very rough Ridge and Trough this layer. It is found convenient to subtract Province. Stations east of 127øW were also not the densities of all the layers from a constant used in the composite profile. It was felt that the density of 2.84 gm/co. (This reduces the density proximity of the continental edge significantly of the crustal layer to zero, and one does not, affected the gravity values at these stations.
then, have to make any calculations for it.) In the following calculations, the crust is Assuming an actual density of 1.03 gin/co for assumed to consist of the water layer underlain by a single homogeneous layer of density 2.84 gm/cc, but of variable thickness. Beneath the crust, the mantle is assumed to have a density. of 3.27 gm/cc. The crust is taken as the layer bounded at the bottom by the Mohorovicic discontinuity. The problem, then, is to compute the attraction of the water layer and subtract this from the observed anomalies. The differences can be treated as 'residual anomahes' and can be ascribed to variations in the thickness of the crust. Figure 3a shows the observed free-air anomalies; Figure 3b shows the topography. The first step is to compute the attraction due to the water layer abcd. To do this, one has to specify the coordinates of points which, when joined together consecutively, will define the boundary of this This value and the coordinates of the points at which the attraction is to be computed are also punched on cards. These latter are points taken at small intervals along the length of the profile. The computed curve is plotted in Figure  3c . This is the correction curve for the water layer. The residual anomalies plotted in A simple calculation can then be made to show that a density difference of 0.00583 gm/cc is required to account for the difference of residual anomaly at large distances on either side. Using this density contrast, the gravity curve was computed for the mantle configuration outlined above (Fig. 6) . We notice that it fails to fit the anomalies by large amounts in the vicinity of the Mendocino scarp. This further shows that these anomalies must have a shallow origin. While complex modification of the crust, in addition to the density change in the mantle, can probably be made to fit the residual anomaly curve, it is clear that a change of density in the mantle alone cannot account for the observed anomalies.
The actual running time for the computations made in this problem on the IBM 650 was three hours. On a faster computer, the IBM 704, for origin in the crust. It would be of some interest instance, the running time would be reduced by to see if variations of density in the mantle could a factor of at least 30. Of course, a more cornaccount for these anomalies equally well. 
